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Application of the patent: H 3-344860 
Date of application: Dec. 26, 1991 
Inventor: Masayuki Aizawa 

Tokuyama Sotatsu KLK.. 1-1 Mikage^ Tokuyama-shJ, Yameguctu 
Inventor Takeshi Sato 

Tokuyama Sotatsu K.K., 1-1 Mikage-cho Tokuyama-«hi, Y»maguchi 
Applicant Toknyama Sotatsu K.K., l-l Mikage-cho Tokuyama-shi, Yamaguchi 

Detailed Report. 
Name of tbe invention: 

bMuncnooal(iDctha)acrylate 

.Outline 
(object) 

This invention supplies a oew 

(constitution) * 

This tnvennoo is regarding a bi-functioaal (metha)aefvUie which is expressed by 
the general formula on page 1. (In the formula, Ri is H or CH,. lis 0 or K m is 2 to 4, n 
is 2 to 12) 
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Sphere of the patent application 
(requested clause 1) 

Thu mvention is rcgardmc » bi-fimctionai (metha)aciylate which is expressed bv 
(field of industrial use) 

<metlia)e^ttr B ^ ** ****** a ■** «^P"l^wrf^:bMta»«tto^ 
(prior art) 

w K^it^!^ i*^ "^Wfiwctiooal (me*a)actyl8ies for po^rt « co^ioKien 
hasbeen known. For instance, aliphatic (meaa)ecrylatee such *s iexandio!^^^ 

tritt f t ^P rc y ,nc «Xmetha>icTylate, penta etyfcritot tri(metba)ecryiato, dtpSa v 
!^?^^ mc,l,a)ic,ytole; ortrotn « tic (ax^yacrylate audi m\ btobwlASycicM 

cwsslytanainateod ofvariotish^ 

optocmj maienah . andJaVMMBttr However, although aliphatic (metha) acrvUte is 
ts better in these chaiactensttca compared to (metha)acfylsts» but it is stiUnot enough^ 



(problems that this invention tries to solve) 

wgg^^^^* imta * oa »»■*»■" * HMdaJmah 

(sieps fotsol vmj the problem) 
general formula (I) 



asemJ?!£^^ 
c^po^n^ 
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see formula on page 3 



00 inftaredabiorption spectrum (IR) 

•round ^^^V^^A^^^^ based on the c*feony, group 
1640 rm-i auJ? observed. Also, absorption due to a double bond is SL2La 

cm' 1 AJw. the afcL^n*^^.. phcnyi group 0111 * around 160 

<b) *H nuclear magnetic resoraeespostnxn 

IblkmuJeSoTpJlc^^ 
identified!* WfeS^ 

(c) mass spectrum 

(d) dement analysis 

Regarding the identificatioD of the compound of this invention .^^u 
identillcation wUl be possible bv either aWuiE~S». invention, more detailed 

chloride ™ SWivtotlh&c&m 
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The above method is going to be explained more specifically in the following. 
™- ^compound of general formula (2) is reacted with reactants such as KOH, K,, 
5- : SS? iHs m w Wopriate solvent such as alcohol, ether, acetone, or 

r"!!!!^??^* to Next, airtle^halide expressed 

by general fonnuia ( 1 ) is added, and the ether reaction is done, and the compound of 

general formula (3) is obtained Abo, the compound (3) and (mctha)acrylate chloride or 
i*ocy*nate aUcyl (roetha)aciyl»te expressed by the above general formula (4) arc reacted 
in anappropnate wrvent in the Drea»c« of a ba^ catalysts as pvmline or 
tnet ^ W ^^ Aftcr ******* reoystallization using an appropriate solvent, the 

compound of the above general formula (I) of mis invention can be obtained. 

(effects of this invention) 

TheW-fuixrionaU TJlis 
*om p otmd «t phenyl ester benzoete which is a mesogen group in its molecular structure 
and since it has floc^ construction at both cods. Hie mutual function between > : ~ 
woncmcrs » strong. Dcjxmdmg on the lenam of alkvtene ft «r™* cry^t 
W»Sd*. Because tflhat. the (ni«tha)acry late ^express* b^^ 
wai have supenor strength if polyinerized amgry . Also, it shows superior dunxctgfrii fe 
jge rco»polymeriang it with other monom ers as a reactive dilution scent Especially the 
Sigaa^^pTm^mveii ^^ 

muangjmomanic fillmg agents and radial polymerisation mittators. In a nchnc^«» 
i mprovement in sgengm ot 20 % or mo te co mpared to former denta l luiu^gmatcriaTcl 
be expected! ~ " — 3 — ^- — — 

(examples of practice) 

^ followin B examples of practice arc used to explain this invention more 
specifically. However, this invention is not limited to mete examples of practice. 

example of practice 1 

. i 3fi ^^ytoayphenyl 4-hydroxy benzoate (0.01 raol). 40 ml of acetone, and 
1 g of potassium carbonate were added to a 100ml flask. While nitrogen was 
.iotioduceo; itwasiefluxed for 3 hours. After that. 4.0 g of 6-brorn 1W (0.022 tool) 
wwtrn^ta^i Aftcritwas 
!^^,!?^^ r ? cWonc ft ww P^PiWed by adding a large amount of water, 
wd the collected solid was recrystalHxed using methanol, and 1 42 g of a white crystal 
(witt be called compound a) was obtained. The yield was 33 %. ^ ^ 

^^S^ 43 8 °* <om P ound * «*»>. Wt g of pyridine (0.02 moJ), and 40 ml of 
tctalrydiofumn were added to another 100 ml flask While it was stirred. 2.1 8 gof 
chlorate acryiate (0.022mol) was titrated gradually at room twnperaiute. After it was 
stirred l«ww ******* &r 1 hour, the temperature was raised gradually, end it was 
refluxedfor3 hours. Alh* the reactkm Ikpjkl ww 

remaining solid was recrystaliued using isobutyl alcohol. 1.8 g of white crystal with the 
following structure was obtained. The yield was 33.5%. 
According to tt^iiifrar^ 

turn based on -OH near 3400 cm 1 was lost, and the caibonoyl group of 
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3 

^™f£ d S 

1730cm'. W, ^ b ^*^ to *eP^grou^ 

^w^ya* result according to *H.nmr u ^ u . . . ' M* 

(see formula in page 5) ^» «-NMRug<nnstobcsho*^ 
<a) + (b) -5.62 id 6.41 ppm {mum* vette m 

<0 + (*) - 6. S9 to 8.2 1 ppm (tctr. plette. «H) 
Results of the elemental analysis were as follows, 
table 1 

elemental analysis r 

measured value oJL. H 

theoretical value S'2?f 0 0690 

06913 0.711 

jessed by Ibe S^tt 
e*ampteofiH«aice2 

wa.stu^2.30gof^So^^ 

temperature. After it was stirred at loo» a ^S^iTt?^ 8r, ^ yrt, ^ 
raised gradually and it was ^ZaS^T^^I . ^» <N temperature was 

U) - 5.69, 6.07 ppm (doublet, 4H) 
,(b)-1.91pim(shig!et.6H> 

Result of the elemental analysis was as follows, 
elemental analysis 

measured value C 

theoretical value 0.71 o. 

0*994 0 
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example of practice 3 

^ uui^^woipaoo ipcctmm snowed the same ataqtfm a. in example of 
Theiesulttofthe 'H-NMR analysfe .hown in the foJlowiiis. 
8eefbraittU8ttfaebottomofpa«e6 
(a) - 5.71. 6.13 ppm (doublet. 4H) 

CO* (8) - 7.02 to ft\4l ppm (letiaplettCL 8H) 

The elemental analysis results arc afcown n tte foQowmg. 

tnblc3 

elemental analysis 

measured value C 

theoretical value 0.7481 0 

0.7430 o 
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tti)iat.a.» 

C07C M/M 
20B/O2 
271A6 

C0 8F 20/80 
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•X7J-4H 
•WT-4H 
1M7-4H 
MMV 7142 -4 J 
MRX 7442-4 J 



Fl 



mm* m**(K>*u* 7 jc> 



tw turns 



***3-3440M 



J 



(n)UHA 00000 11 8 2 

• '' atom**** ' 
tiiam«ai»iwari*i# 

dio»^*rM*«r 1 * 'iV tmiiVfttt 

iboMiiimfiftwr 1 » 1 * «ii>**tt 
**** 



(So (AWa«*] 29m (Xf) T^rUP-K 

(57) CS*1 + M«1 -«* 

dtt] 2«tt (**) 7* tflsl! 



(*9». ft. UHXttCHi . IttOXItl. rott2- *>J V<-Mfcft*rft*» 
4. Btt2^12T»t) Tf**tt*2«| (X*> T 
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<2) 



* titl} 



i 



L o + au^o-e-m +a,U- o -c- c-au 



«* Ri tt- HXtt- CHi , It. OXtt 1 , mtt * 

tO 0 0 11 
(000 3] 

y-tu^Mj r^yu-K mjx*b-*7 

oi>hy 7*»ju-k *c>»xux*ji>- 

*MJ 7*Vk-K *«>9X*J%i)h-» 

Ttvv-hmvwtmm 7* 

R« 



«Ai* 7*U 1,-K VO**ftft 7* 

.'Jk-MMttircft*. 




CO 0 04] 

CO0O6] 

C I ) ft 
IO0O6J 

Hb2) 



o 1 0 . 



J 



(I) 



tOOOTj (*+ft, tt-„X*-CH, . IttOX 
10 0 0 0| *ft«e i*jy t*UU-H*±Bh* 



* <I> t«ftn«t«5^ *£fF*&t»<DtX 

CO 0 0 0] 
CfcSJ 
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(3) 



#■▼$-1787 94 



CH, 

I 



CI. 



ou*c -c-o + at.^r o-^Cy-c -•-^Of » -e o-c- c=*a» 
o o o 



QU (it 
ca,-c - c 4- ci.^r o-^-c -o -^C^- o «• cb.It o -c- c»ch. 

o o o 

C»» CM. 

o o o 

art«CB-c-o t a, v 0 *^^{ • 0 D * "•Vo - c-ct«cb« 

o o o 



CH, 
I 



COO 10] 



* * Mfc4j 



CB«VO - J - KB 4rm**T W* 
• 0 



Bi«CK-l+ CB.V w-c«o ^cii^0^O^c-q^Or«"i 

0 0*0 




I I 

0 0 



loom 



-mizxn («) * (d) *£9XK?afc-c-«* <i> 
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(4) 



MI»1»J Co) tMNU^M, lift) 
-HWC (/fJT^'MlXAtACtHT. 17 2 0 

or *«ffe***:;»*cs*<««*<. 1«4 0c« 

*»«*omi • 0ar'lf*e0BK*n«. *fc-NH 
-C CO) C-C**T*ft**=jUK>Mt*l 0 3 

o^i roocr*iuw«n«. 



•W6-17I784 

4 

jt-cimrs*. tt4t#»c*»«H. c. Nftx«<a 
tool ? j a j: («> - <<o ettt******* 

0VC**fl«> 2 7^'jU-h«Htttc 

, W1 tfeS ^^ Cioiu*|wl©2im <x») 7^uu-k»« 

*»-*i»^- ie9 i, TeMMmv g . .. to oi 9] HWC fl) ' 

* miofc +» • cch* ). -oh a) '•' -: ; '><;J 
x^^tww: exec i. B rO£«ADy>i?. 0 ^i^ 2? 

X C3> T»int4-kKO*'/7lS* 4- t i« 

looaoj 



tot* 



•M 



(ooitj (o 

instant ^n,, 

o. 

COO 10] <d) Jcfjf 



(t> CX« r>V*B* 100231 

a»*ie*«A*Te-ttftjC4)Tatft«<ry*7 » reel 

.1. 



ok-c-ct-t+au-t-Mo to 
2£!*!LjJt* * *-h»*%»*-ch. t. oi c**> r » « i,- hwm****n:*»: »** 



fft»BK-ftX CS) «*•»«•«. «6C9Ht»« 

T* V g>» MJX7 



COOti] 

Ufctt*) _ 
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10026J mm 

-k^*^tM2. 3, < 0 . 0 1 Ml). Tt 
► ✓4 Oil. M*ij*ai. 3 «**« 

3 *«ta-^oAt«^ 

0« (0. 02 2 Ml) *l*ff»ttT« 

tu *staoi»*»«u^ «T+fbtfe«. * 

* o **«i,T i.42 b caT*e<t** 

• *»*) «*tt. 3 3*-^*. 

rO 0 2 71 MKAWLfci o 0mO*-x|| 7 j;i ae 
fc#««4. 3« CO. 0 1 wl) t\£*)*J>\, 5« 
« <0. 0 2 a»l) . *>?fc KD79X Ollt* 

*8 CO. 0 22 Ml) «fc4C»TL/fc. BftTIM* 

U> CM 



•J* 



e^ntf 3 4 oo«. WfiK >. 0 H«ii5^i^ 

nilir'ii«3«cr' fc**^*3je*«uf* u 
fc«**=A3K>*C*<l 7 3 o«r« cOttlfctufc, 
CO 0 2 01 •H-NMRC**^|fitJ»*ttTlt* 

w • 

(0 0 3 0) 
Cfc7] 



C«) («) (o) 

0 " 8 



6 

1003 1) <«) + < b > -5. 82-0. 4 Ji 
(Wrt»K 0H) 

<C) ♦ (•) -3. 97-4. 33m tYA^fV 
7K OH) 

MO 41 " 1 ,, * > r W*»K 1 

C0 0 3 2] 
C«ll 



Ok 





c 


H 


X 1 M 


a 7003 


0.0190 




0.6918 


0.0TU 



CO 0 3 41 SU^IMUO; 
************ c &JWt»«*>t. 
[6 0 3 5] «ftM2 

• 4. 30« CO. 01 Ml)£gy?>l. 88f 
CO. 0 2 Ml) . *K*kFO?*>4 0»l*3B)U 
ft*t'tt*'6ftaCTjt**ijJfrft?o*-f R2. 3 0 

« co. 0 2 2 mi) *»*c«TLfe. sariion 

KfOUfcm>*C*K«±»f3H«aiiCtft. 

roo3 oi coftjt»on»n«cx^ h^ttnnn 

f 0 * 3 7 ) i H - NM *tz*hfHKmm*BLTtza 

r. 

C003B] 

ntoi . 
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i 



C 



a. 

<W»l. IIM (k>yw 9 K 6K) 
OH) 

Cf) ♦ <*> 04-8. 2 1m <*>k»>i/ 

»k tm 



C044tl 





C 


H 


* « a 




tout 


■MtWI 


CLtftM 


•.our 



te«4tl 
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0. •« (0- 02* Ml) im^ T 
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ommm tx 2 . 1 . oafitt* « 

CO O 4 4] MtCftStXr 1 0 pM40^XB79Z3lZ 
•SAtBftfliS. 4 8 CO. 0 1 MO 
». (08 (0. 0 2 Ml) . Tb9tftt79>A0 

•1***.. m»Ltt#&mm*zT**i,»A l miroi<f 

•M. 10 8 «0. 0 22 mO ***CBITLfc. X 

■t 1 *■•» vnmw * eac« 9 mmmm 1, 
*< v?**? 0 
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[0 0 4 7] 

ffcOl 
(I) <*) 



• «e) t«i (o) W J W 
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13m» 



Ob 

1 

C-C-CH. 
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2H> 
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[004)1 
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* m m 


CL74I1 


0.W03 




0.7430 
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